Lipid composition in synaptic and nonsynaptic mitochondria from rat brains and effect of aging.
The cholesterol, phospholipid, and fatty acid compositions in synaptic and nonsynaptic mitochondria from rat brains and the effect of aging were studied. Both cholesterol and phospholipid contents were found to be significantly different in synaptic compared to nonsynaptic mitochondria. In both types of brain mitochondria, aging decreases the cholesterol content by 27% and the phospholipid content by approximately 12%. The difference between these decreases observed in the organelles causes decreases in the cholesterol/phospholipid molar ratios for synaptic and nonsynaptic mitochondria of 17 and 19%, respectively. Also, the phospholipid composition is significantly different in synaptic compared to nonsynaptic mitochondria. Among phospholipids, only the cardiolipin fraction showed a significant decrease (26%) in nonsynaptic mitochondria from the brains of aged rats. Instead, the fatty acid composition was not significantly different in synaptic compared to nonsynaptic mitochondria. The 21% aging decrease in linoleic acid (18:2), observed only in nonsynaptic mitochondria, may be related to a decrease in cardiolipin, which contains a large amount of this fatty acid.